(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

27.06.2001 Bulletin 2001/26 

(21) Application number. 00127730.0 

(22) Date of filing: 18.12.2000 



(H) EP 1 110 825 A1 

EUROPEAN PATENT APPLICATION 

(51) Int C!7: B60R 21/22 



(84) Designated Contracting States: 


(72) Inventor: Rosti, Rossini, Lorenzo 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


20145 Milano (IT) 


MC NL PT SE TR 


Designated Extension States: 


(74) Representative: Quinterno, Giuseppe et al 


AL LT LV MK RO SI 


c/o JACOBACCI & PERANI S.p.A. 




Corso Reglo Parco, 27 


(30) Priority: 21.12.1999 IT TO991123 


10152 Torino (IT) 


(71) Applicant: FIAT AUTO S.p.A. 




10135 Torino (IT) 





(54) An airbag safety restraint for a motor vehicle 



(57) The restraint (2, 3) comprises a curtain-type air- 
bag (4) which is housed, in a folded, stowage configu- 
ration, in a housing (5) formed in the passenger com- 
partment roof, and which can be inflated in order to 
adopt a configuration in which it is unfolded downwards 
as a result of the activation of an associated gas gener- 
ator (6). The housing (5) and the airbag (4) stowed 
therein extend along an angled or arcuate line (5) par- 



tially along a longitudinal edge of the passenger com- 
partment roof and partially transversely relative to the 
longitudinal edge. The airbag (4) includes a lower tubu- 
lar element (4d) which, when inflated, can contract lon- 
gitudinally in a manner such that, in the inflated and un- 
folded condition, it brings about a shortening of the lower 
portion of the airbag (4) and is disposed substantially 
along a diagonal or a chord, at an inclination to the lon- 
gitudinal axis of the motor vehicle. 
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Description 

[0001] The present invention relates to a safety re- 
straint for protecting a person in the passenger compart- 
ment of a motor vehicle. 

[0002] More specifically, the subject of the invention 
is a safety restraint comprising: 

a curtain-type airbag which is housed, in a stowage con- 
figuration, in a housingformed along an edge of the pas- 
senger compartment roof and which can be inflated in 
order to adopt a configuration in which it is unfolded 
downwards, as a result of the activation of an associated 
gas generator. 

[0003] Airbag safety restraints of this type have been 
proposed for fitting along a portion of the side edge of a 
motor-vehicle roof. In the unfolded configuration, the air- 
bag of a restraint of this type is unfolded and falls down 
beside the inside of a door or side panel of the motor 
vehicle to protect the person occupying the adjacent 
seat in the event of a side impact. 
[0004] These safety restraints have been proposed 
for fitting in combination with conventional airbags which 
are located at the front, that is, for inflation in front of the 
occupant of a seat. 

[0005] The object of the present invention is to provide 
a safety restraint of the above-mentioned type which 
can protect a seat occupant both in the event of a front 
or rear impact, and in the event of a side impact. 
[0006] This and other objects are achieved, according 
to the invention, by a safety restraint, characterized in 
that the housing and the airbag stowed therein extend 
along an angled or arcuate line, partially along a longi- 
tudinal edge of the passenger compartment roof and 
partially transversely relative to the longitudinal edge, 
and in that the airbag includes a lower tubular element 
which, when inflated, can expand radially and contract 
longitudinally in a manner such that, in the inflated and 
unfolded condition, it brings about a shortening of the 
lower side of the airbag and is disposed substantially 
along a diagonal or a chord, at an inclination to the lon- 
gitudinal axis of the motor vehicle. 
[0007] Further characteristics and advantages of the 
invention will become clear from the following detailed 
description, given purely by way of non-limiting example 
with reference to the appended drawings, in which: 

Figure 1 is a plan view of a motor car provided with 
four safety restraints according to the invention, 

Figure 2 is a partial perspective view showing a 
safety restraint according to the invention in the un- 
folded and inflated configuration, 

Figure 3 is a plan view of the car shown in Figure 1 
with the safety restraints shown in the inflated and 
unfolded condition, and 

Figure 4 is apian view of another motor car provided 
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with four safety restraints according to the inven- 
tion, fitted in an alternative arrangement. 

[0008] In Figures 1 to 3, a motor car is indicated 1 . 
5 Two front safety restraints 2 and two rear safety re- 
straints 3 are fitted in the roof of the passenger compart- 
ment of the motor car. 

[0009] As willbecomeclearerfrom thefollowing, each 
safety restraint 2 or 3 comprises a respective airbag 
10 such as that indicated 4 in Figure 2, housed in a folded, 
stowage configuration in a respective housings (Figure 
1) formed in the passenger compartment roof and ex- 
tending along an angled or arcuate line partially along 
a longitudinal edge of the roof and partially transversely 

is relative to that edge. 

[0010] In the embodiment shown in Figure 2, the air- 
bag 4 of each restraint comprises an upper tubular ele- 
ment 4a restrained in the associated housing 5 and an 
intermediate portion 4b divided into a plurality of adja- 

20 cent chambers 4c. These chambers communicate with 
the region inside the upper tubular portion 4a of the air- 
bag. At the bottom, the intermediate portion 4b of the 
airbag 4 is connected to a tubular element 4d. The re- 
gion inside this tubular element communicates with the 

25 region inside at least one of the chambers 4c of the in- 
termediate portion of the airbag. 
[0011] The lower tubular element 4d is formed in a 
manner such that, when inflated, it can expand radially 
and contract appreciably longitudinally so as to bring 

30 about a shortening of the lower portion of the airbag 4, 
as can be seen in Figure 2. 

[0012] The lowertubular element 4d is formed, for ex- 
ample, by the technique known from the document "ITS 
- A New Restraint System for Side Impact Protection" 

35 by Y. Gershon et aL, SAE Technical Paper Series No. 
961018, International Congress & Exposition, Detroit, 
Michigan, 26-29th February 1996. 
[0013] As stated above, in the inflated and unfolded 
condition of the airbag, the lower tubular element 4d 

40 contracts longitudinally, bringing about a shortening of 
the lower portion of the airbag and being disposed sub- 
stantially along a diagonal or a chord, at an inclination 
to the longitudinal axis of the motor vehicle, as can be 
seen in Figure 3. 

45 [0014] As can be appreciated from an observation of 
Figures 2 and 3, in the unfolded condition, each airbag 
4 can thus offer protection to the occupant of the asso- 
ciated seat both in the event of a front impact and in the 
event of a side impact. ■ 

50 [0015] Naturally, a respective gas generator of known 
type such as that indicated 6 in Figure 2 is associated 
with each restraint 2 or 3. In the embodiment shown by 
way of example, the gas generators associated with the 
various restraints can be mounted in respective recep- 

55 tacles or housings provided in the side pillars or even in 
the roof itself. The gas generators associated with the 
restraints are activated when required, in known man- 
ner, by an electronic control unit, not shown, connected 
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to sensors, also not shown, arranged to detect, in pre- 
determined manner, the conditions in which it is appro- 
priate to active the restraint or restraints. 
[0016] Figure 4 shows a motor car 1 in which each of 
the restraints 3 associated with the rear seats comprises s 
a respective airbag which is similar to that described 
above and which is stored, in the stowage condition, in 
a corresponding housing 5 extending partially along a 
portion of the longitudinal edge of the passenger com- 
partment roof and partially behind a rear passenger 10 
seat, in particular, adjacent the upper edge of the rear 
window. 

[00171 in the embodiment of Figure 4, the rear re- 
straints 3 are intended to be activated in the event of a 
side impact or a rear impact, in the latter case to protect *5 
the occupants of the rear seats from so-called "whip- 
lash". 

[0018] Naturally, the principle of the invention remain- 
ing the same, the forms of embodiment and details of 
construction may be varied widely with respect to those 2° 
described and illustrated purely by way of non-limiting 
example, without thereby departing from the scope of 
the invention as defined in the appended claims. 



Claims 

1. A safety restraint (2, 3) for protecting a person in 
the passenger compartment of a motor vehicle (1) , 
comprising a curtain-type airbag (4), which is 30 
housed, in a folded, stowage configuration, in a 
housing (5) formed along an edge of the passenger 
compartment roof and which can be inflated in order 

to adopt a configuration in which it is unfolded down- 
wards as a result of the activation of an associated 35 
gas generator (6), 

the restraint being characterized in that the housing 
(5) and the airbag (4) stowed therein extend along 
an angled or arcuate line (5), partially along a lon- 
gitudinal edge of the passenger compartment roof 40 
and partially transversely relative to the longitudinal 
edge, and in that the airbag (4) includes a lower tu- 
bular element (4d) which, when inflated, can con- 
tract longitudinally in a manner such that, in the in- 
flated and unfolded condition, it brings about a 45 
shortening of the lower portion of the airbag (4) and 
is disposed substantially along a diagonal or a 
chord, at an inclination to the longitudinal axis of the 
motor vehicle. 

50 

2. A motor vehicle (1) characterized in that it is provid- 
ed with at least one restraint (2, 3) according to 
Claim 1 . 

3. A motor vehicle according to Claim 2, in which a 55 
restraint (2) is disposed in the front portion of the 
passenger compartment and the airbag (4), in the 
stowage condition, extends partially along a portion 
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of the front edge of the passenger compartment 
roof, facing a front driver or passenger seat, and 
partially along the side edge of the roof, adjacent 
the seat. 

4. A motor vehicle according to Claim 2 or Claim 3, in 
which a restraint (3) is provided in the rear portion 
of the passenger compartment and the airbag (4), 
in the stowed condition, extends partially along a 
transverse median line of the roof facing a rear pas- 
senger seat, and partially along a portion of the side 
edge of the roof adjacent the seat. 

5. A motor vehicle according to Claim 2 or Claim 3, in 
which a restraint (3) is provided in the rear portion 
of the passenger compartment and the airbag (4), 
in the stowed condition, extends partially trans- 
versely behind a rear passenger seat and partially 
along a portion of the side edge of the roof adjacent 
the seat. 
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FIG. 3 
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